a b s t r a c t INTRODUCTION: Intramural duodenal hematoma (IDH) is a rare pathological entity that occurs as a complication of trauma, pancreatitis, peptic ulcer disease or endoscopic biopsy procedures. In this report, we present a case of IDH related to a duodenal diverticulum that was complicated by intra-abdominal bleeding and peritonitis. PRESENTATION OF CASE: We report a 31-year old male who presented with pancreatitis that was complicated with IDH, as diagnosed using endoscopy and CT scan of the abdomen. The condition was related to a duodenal diverticulum as appears on imaging. The patient was treated conservatively over a course of 1 week when he started to have intra-abdominal bleeding and developed peritonitis. The patient was successfully treated with laparotomy, drainage of intra-abdominal abscess, evacuation of IDH and repair of duodenal perforation. We discuss this case in the context of the current indications of surgery in cases of IDH. CONCLUSION: Despite shift towards conservative management of IDH cases over last few decades, these cases should be handled carefully as they might develop life-threatening complications.
Introduction
Intramural duodenal hematoma (IDH) is a rare pathology that commonly results from blunt abdominal trauma. Other causes include pancreatitis, peptic ulcer disease, and endoscopic procedures [1, 2] . As awareness of this pathological entity and diagnostic abilities has improved, there is changing paradigm towards conservative management.
We report a case of intramural duodenal hematoma that happened in relation to pancreatitis and duodenal diverticulum. It was complicated by intra-abdominal bleeding, peritonitis and sepsis that required prompt surgical intervention.
Case presentation
A 31 years old alcoholic male presented with a 3-day history of epigastric pain, recurrent vomiting, and constipation. The patient had no co-morbidities and was not on any medications at time of presentation. He had normal vital signs, and abdominal examination was unremarkable except for revealed mild epigastric tenderness.
Laboratory work-up showed a raised white cell count 23,000 cells/mm 3 ), normal liver and kidney functions. Amylase and lipase were however, elevated. Coagulation profile was normal. An abdominal ultrasound showed no evidence of collection or inflammation in the gallbladder or elsewhere in the abdomen. Based on the previous findings, a provisional diagnosis of acute alcoholic pancreatitis was made and the patient was admitted to the hospital.
Two days later, he had hematemesis and underwent an endoscopy that showed complete obstruction of the duodenum. No active bleeding was detected down to the level of this mass ( Fig. 1 ).
Subsequent magnetic resonance imaging (MRI) showed the presence of retroperitoneal duodenal hematoma extending to the root of the mesentery, duodenal diverticulum, radiological evidence of acute pancreatitis, but no evidence of active bleeding or perforation (Fig. 2) .
The patient was managed conservatively by keeping him nil per oral, nasogastric tube insertion, and by administration of intravenous antibiotics, and intravenous fluids. The patient had no further attacks of hematemesis, white cell count dropped to 9700 cells/mm 3 , and fever subsided.
On the 6th day of admission, the patient's clinical condition started to deteriorate; he developed high grade fever, tachycardia and signs of peritonitis. His hemoglobin dropped from 12. to 10 gm/dl over the course of 2 h. A routine chest X-ray showed free air under the right side of the diaphragm that was not evident before. However, in view of diagnosis of peritionitis, an exploratory laparotomy was decided.
Hemoperitoneum was found throughout the abdomen with an intra-abdominal abscess found between the loops of proximal small bowel and the greater omentum. Duodenal perforation was diagnosed, and blood clots were retrieved from the duodenum, however the duodenal mucosa looked healthy. The adjacent wall of the second part of the duodenum was seen to be dusky with an overlying pyogenic membrane.
A prepyloric gastrotomy was performed, through which the duodenal mucosa was examined. An old healed ulcer could be palpated in the first part of the duodenum.
Peritoneal lavage was done, then duodenal exclusion with a Bancroft suture and gastrojejunostomy were performed, gastroduodenal artery was ligated (the presumed source of bleeding), and cholecystectomy was done. The site of perforation looked unhealthy for doing either a Graham's patch repair or primary closure, and thus a controlled duodenal fistula was fashioned using a 14 Fr silicone catheter at the site of the perforation.
A follow-up computed tomography scan (CT) was done on post-operative day 12, and showed clearance of hematoma with enhancing duodenal tissues apart from the unhealthy area in the second part.
The patient's postoperative period was uneventful. In the middle of his second postoperative week a trans-tubal dye study was conducted through the duodenostomy tube, and revealed no leak prior to its removal. The patient was discharged from the hospital 3 weeks after surgery. Six months after surgery, patient was seen in the outpatient clinic, he is doing well with no medical or surgical concerns.
This report is consistent with the guidelines published by the CARE group [3] .
Discussion
We present a case of intramural duodenal hematoma that happened in relation to pancreatitis and duodenal diverticulum, and was further complicated by rupture and intra-abdominal bleeding and peritonitis, and necessitated surgical intervention.
IDH occurs mostly due to blunt abdominal trauma however; it may complicate pancreatitis, endoscopic biopsy, or peptic ulcer disease [4] [5] [6] .
As diagnostic abilities, using CT and MRI have improved markedly over the last few decades as well as awareness of duodenal hematomas has increased, conservative management has become the standard of care. In most cases, IDH responds to this management within 10-15 days [7, 8] .
However, conservative management may fail, and intervention using endoscopy, surgery or radiological guidance becomes necessary [8] . Several reports [9, 10] presented cases of IDH with persistent or even worsening gastric outlet obstruction using the conservative management. Lee et al. [9] , reported successful endoscopic decompression of IDH with worsening gastric outlet obstruction over a course of 1 week using conservative management, symptoms improved rapidly after evacuation of hematoma. Simi et al. [10] described surgical evacuation of IDH to relieve gastrointestinal obstruction after failure of conservative management.
Current indications for intervention include complicated IDH with compression of bile duct and development of jaundice, and massive intra-abdominal bleeding [8, 10] .
The change of paradigm in management of such intramural hematomas was described by Sorbello et al. [7] , who reviewed small bowel hematomas that occur secondary to anticoagulant therapy, and noted that the percentage of cases requiring surgical intervention declined from 40% in the 1981-1986 period, to 28% in the post 1986 period, and all of the surgical interventions in the cases reviewed prior to 1986 were for diagnostic purpose, while post 1986 67% of the surgical intervention were for therapeutic purpose. This shift correlates with the advent of CT scan as a diagnostic method [7] .
Similar shift can be observed in IDH cases, as shown in Table 1 , large case series and reports of IDH discussed 236 cases before the year 2000 and 157 (67%) cases were managed by operative intervention. After 2000, there are 46 reported cases of IDH with 10 (22%) of them required drainage [2, [11] [12] [13] [14] [15] .
To the best of our knowledge, this is the first report of a case of intra-mural duodenal hematoma related to duodenal diverticulum that gets complicated by intra-abdominal bleeding and peritonitis.
In conclusion, despite the successful shift towards conservative management of IDH cases over last few decades, these cases should be handled carefully as they might develop life-threatening complications.
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